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ABSTRACT

Aresographic coordinates of 546 points of the surface of
Mars derived from 2321 measurements on 32 drawings made at
Lowell Observatory in October and Novémber 1958 are 1listed.
longitudes are corrected for phase effoct. Probable errors
are of the order of 12 or 60 kmn on lMars. Comparisons are
made with longltudes derived from tronalf observations in
1939, 1941, and 1958. Reduction constants to a system of

absolute longlitudes ars glven,




I. INTRODUCTTION ®

The opposition of Mars in 1958 was observed by the suthor
with the 2l4-inch refractor of Lowell Observatory, Flagstaff,
Arlzona. The expeditlon was supported by the "Planetary At-
mospheres" Project ol Harvard Observatory under contract

No. AF19(60,)-307l with the Air Force Cambridge Research

Center. The general results of the expedition have been de=-
scribed in previous reports (de Vaucouleurs 1959, 1960) to
which the reader !s referred for details of the obaervational
circumstances. Altogether 32 carefully pﬁﬂitioned drawings of
Mars were secured between October I and November 22, 1958
with the 2l~inch refractor generslly diaphfagmed to 18 to 21
inches and magnificatlions of 350 x to 550 x. Reproductions

of the drawings are given in (de Vnucouieuws 1959).

The ercographic coorBinates of' surfane and atmospheric
detalls were meqsured on theose dravings by Mr., R. Wrlpht at
Huwvera Qbgeevatory in 1G85 ..40. th AL G O RS GG
consiats 1ln superimpoaing on tho drawlng orthographic co-
ordinates grids on glass. The grids were carefully drawn
on a large scale (200 mm) for each 2 degrees of inclinaiion
by Dr. C. S, Yii, Hood College, Maryland end reduced photo-
graphically to the slze of the drawings (63 to 71 mm). The
direction of the axis of rotation waa determined by the
method originslly described by G. Fournler (1913) and used
alao by the author for the 1939 opposition (de Vaucouleurs




1948). In brief, the proper orieﬁtatioq of the grid is

f;ﬁnd 1) by plotting on each drawing the successive positions
of the center of the disk on adjacent drawings of the series
these posltions determine the parsllel of latitude D, where
the Earth transits at the zenith, 2) rotating the oriho-
graphic grid having the coerrsct inclination, 1.s. elosest to
the ephemeris value, untll its central parallel gives the
best £1t of the sucecssslive center points (Figure 1). In a
few casgs where the central parallel was poorly defined by
the observations, the determinatlon of ths rotatlon exlis

was asaisted by conaldering the location of the small south
polar cap, the center of which has well-knbwn areographlc

coordinates (1ong.: 30°, lat.: «83°).
It. MEASUREMENTS AND REDUCTION

Altogether 2321 moeasurements of 546 points were made on
the 32 drawings. Tne coding of the points measured and their
tdentification are given in Table 1 and on the outline map
No. 1. For easy reforence to the finding 11st of "Areographic
coordinates 1909~1954" (de Vaucouleurs and Wright 1961) the
"Master List" number for the visual points used in that paper’
18 a'so listod In Table 2 which gives the provisional mean
arsographic coordinates derived from the present material
ror 546 points of the surface of Mars. These soordinates are
"provisional” only to the extent that minor revisions may be

introducsd in the future in comnection with a general redué-
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¢ion of the 1909-195) data and that slight adjustments in °

the welghting system may be made; no large changes are expected

ag a result. The present values are second-approximetion data

resulting from caleulutions carried out with the IBM 704 com-

puter of the Jet Pfopulsion Laborstory, California Institute

or chhno]ogy,lPasadcnan I em indebted to Drs. A. R. Hibba and

. Elmer for thls most.valuable contrlbutivn; the program was

In the hauds of “'r, C. Seafeldt. The raw data were transferred
copnthes cards by Mra. 0. Kojan ab Harvard Observatory. It 1s

the flrat applienticn of an electronic computer te the reduc-

tlon of arsographle coordinates and a much mors thorough allowsnce

could be made for systematic effects,wsights snd other factors

chan was proviously possible. Tsble 8 gilves as an sxample the

output of the naehlino for a typieal first-class point (No. 2001 =

ML No. 20 « Juventae Fous',

" An outline of bhe veductlon progrem is wss fellows:

a. Mpasured coprdinates. Four each point the latltude was
AMrantly read off ithe ortvhographic grid to the nearest degresy
iphe longltude weos glven hy

' Ao 4 A
whero ¢.) 18 the longltude of the central merldlan derived from
tho Amerlcon Ephemeris fopr the middle of the 4 to 6 minutes
period during which the maln detalls were sketched in to posi-
tion the drawing. In addition the "quality" Q of the point in
longltude and imtitude was estimated by the measurer, on a scale

of 1 for a well-defined noint, to 3 for a poorly defined point.
@

©
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0. Adeptod values. The adooted values are the welghted means

€ .
of AY and ¢'q The mean values of Q) and Q¢ are unwelghted.
Feromm the reslduals

G. 5 AV < AT w Pr

. Ul\ A T ﬂ@“' (P q)

the standnrd srrors ol one ohservation of wnlt welpht and
the probable w~icoru ol the moan values werce compuved In whe
usual manner, ‘Cha abandaed crroc £o3r each drowlng andg Tor
sevacn s dnterv oo of S oual Ty (Maeedogt Y, polivl quetoiey
{("daPintbion") snd r roopiaphie Latibude were also comwuiod .

ag shown in Tables % Lo 7.

LT, DISCUSSTOoN

The atandard crror of the longltude measuremontt lneresBos

ag expected whon the gquallty of ohe teledewplc noelvg docrensos
(1 inerenaes from 2 Ho 55, sod when the quallty of velnh delinl-

clom decrenses (U increnses Urowm L i 33, bul, naacscounisebly,

It neens Lo Le Indepsndont o elther for the labitude mensure-
menbs (Blgoee 2), ™ guandacd errvor Increcases fov bonh co-
vrdinates e o funcoiue of Ub - DyE g eapected (Flgure 3) nnd

ILn agreemont atth 'he resnlio of Fovenlae (19130,

The miaimom
standard crror for ¢ point o unlt welpght measurcd nenr the
centor of tha disk (b o 0, == «10% in L1Ys8) L1s abeut 3° in
longitude, 2° in lotltude. Whe probable errors ol the adupied

mann coordinates of well-defined and well-obscrved points (i.e.,

v o

[C]

o .
observed at least Lhree tiwmes) in Table 2 are of the order of

v 190 in longibude, ana v 095 in latitude., Howover, longiiudes




qe

o!

D2




Ox

-] .
9r—» . T

0 N " 1 L 1 L ) 1 1 1 1 1

¢ -60° -40° -20° o° +20° +40°  +60°

Fie. 3




can be corrected for systematic errors f{rom internal evidence
because any glven point can be obsorved both befores and after
opposition, and also Bast and West of the central meridlan;

latitudes cannot be so corrected, because the ineclination of the

globe iz esuentilally constant during any given opposition; a
comperlson of several observ?rs and several oppositions when
the planet was seen at widely different presentations (i.e.,
ciffevent Dy} la necessery o evaluate the latitude errors.
This will be done later through an inter-comparison of all the

araogi-ephie coordinates data from 1909 to 1958,

IV. COMPARISON WITH TRANSIT OBSERVATIONS

Muiing vhe oppositions of 1939, 1941, and 1958 the times
of transits n? reference points seross the central merlidian
were determlned by ©he wrlter with the 8-inch refractor of the
Perddier Obsorvatewry, Le Houga, France (1939, 1941) and with
fhe &h~inch vefrac.or of Lowell Ouservatory.

The ohanrved o1 interpolaied transit times were corrected
vhera venuivad for the inelination of thé apparent meridian
i the trite meridien.,Tho apparent meridian is defined by the
c~anter of bha soutis poler cep snd the apparent center of the
1iaks tre covrection 13 given by formulme (3) and (5) of Ash-
orooly (1953 or by an equivalént spproximate procedure. ?he
sorpection for phase defect was not applled because an ap-

wroxlmate allowancs for it was made during the observations

wrd a chisel of the®results shows rw significant dependence

%l ' rn phase angle (see beléw)u In 1929 aﬁd 1941 the 1ocation_of

®




the apparent meridisn with respect to the topographical features
whs marked at arblirarily cbserved tinmes and the trasnsit times
ol' selected points were then derived by Interpolation; in 1958
vhe trungivs of pre»salected‘boints were observed by the (ti)
technique dessribed by Ashbrook (1953)..

e obsesovational date and adopted corrections are sum-
naplzad in Table 9. The scele of image quality { "seeing") 1s
from 1 o excellent, tw &5 - very puvor. The derived longitudes
are llsted In Yable 10 whers the ldentification numbers refer
e e 558 Taes ok may I’\In.- + oaupplemented by deasriptions. Velues
in pacenthesis, derived by axtrapolation, and values observed
ot phase angles greater than 30° are glven lower welght. There
are ouly I points in commen to the transits of 1941 and 1958
{V¥o..:io01, 1002, 1,012, 15061 the weighted mesn difference

AN {1958 - 19h1) = - 0925 + 0930 (p.a.)
ig not algnitieent. Yhe nvorapse difference (unwelghted, ex«
eluding 1941 Jouly 17} betweer mulelple determinations of the
aamo polnk ia Lhe sewe year 1s + 2967 (n = 28) or 4 2938 (n =
27, refecking tho wuistanding AifTerence 10% for polnt M. L035).
This corrosponds to a prahable ecror of about 125 per determina-
tlon. Achbrook {1973} quotes valuss of tlie order of 1° to 3°
for ssveral observers,

Comparlenn with the longliudes derived from the drewings
of 1950 leads to the followling systegmatic ﬁifferencea in the
songa {drawing 2950 - transits):

= 1912)

7
transits of W10 poinis, 1950 « « 0025 # 0935 (p.e.q =
tronsits of 31 peints, 19431 = - 1041 & Ol (p.e.y = 2930)

¥
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or restricting to 8 good poiunts

w - 0935

&

*

005 (p.o.y = 1253)
transits of 9 polntu, 1939 = - 0238 + 1207 {p.e.q = 3%20)

or restricting to 3 good pointa

- 0930 # 1992 (p.sal t2 3?32}

All comparlscus tend to indicate that the longltudes
derived from drawings in 1950 may be systematically too small
by about 003 # 093 (p.e.j, but the size of the probable error
precludes a definite conclusion. The values of the probable
arrore of the lougliude difrevonces {drawing - traonsit) foe
1958 snd 1903 (good points only) indieates that the probable
error of each determnination assumed of egual precision is

about 1°, in sgreemant with the conclusions of section 3 ahove.

V. ROTATION PHLIOD AND ABSOLUTE LONGITUDES
The longltudes listed in Teble 2 are derived from the
longitudes ¢o of the central meridtan computed from: the Amer-
lcan Fphemerls. The ephomerls leongltude leg given by

G e D e.a%.(t - 4,)

where iy = 3L4SLY on Jonuary 15.0, 1909 and P < 24 h 37 m
22.65)2 a 1 the sldermal rotation éeriod of Maras {(for a dis-
cussion of these date, see J. Asnbrook 1953). W, is an ar-
blitrery constant s¢ chogsen ms to make the longitude of the spot
"Sinus meridtani® npproximately equal to zero in sccordance with
tradition; & - t, is the time elapsed since t, measured in Ephem-

erlis Timo.




The longitudes measured at time t are consequently subject
to tvo errora:

a) error in tha rotation perlud adopted in the ephemerls,
vhich has a probable error o’ sbout 0.0) second,

b) errur dus to the departures between Ephemsris Time (ET)
and Universal Time (UT) used in the obswrvations. '

Ashbrook {1953) deriwved from :transit observations of 16
i"lrat-class points between 170 and 1952 a mean rotation peried

P24 h 37 m 22.609 £ 0.002 s (p.e.)
of Bphemeris Time, or more opreocisely a correctlon
AP <+ 0.0047 4 0.0018 & (p.e.)

o the rotation oeriud adopted in the ephemeris (4#). The
cumulatiive elfect of this corrocction between 1909 and 1939,
1941 and 1958 pmounts to - 0265, « 0970, and - L9206 respec~
£ively, the longlindes computed with the corrected rotation
poriod belng less than the voalues computed with the ephemsris
dnca,

Aghbroalc {3653, hes‘alnm tebuiated, after Brouwer, the

) ) VU PR S JrE

# A positive cor~roeticn to the ephemeris rotation period
18 niso Indleated by n comparlson of the longltudes of Table 2
with the Yongitudes -urived from the observations of 1939 (de
Veucovlours 19,8) for 38 points well observed at both opposi-
Llonss the derived covrection 1s
AP - 4+ 0,0058 + 0.0090 s (p.e.}

The sverage Cevimtiou of tho differencss AA (1958 -1939} forp
first-class points corresponds to probable errors of 099 in
each of the 1939 aad 1958 data assumed of equel precision. This
wre s equlvalent to the angular rotation of Mara in 3.7 minutes
ol time, or agpin to sn angular error of 0"16é near the center of
the disdk when 3ts dlsmeter i1s 20". One equatorial degree of lon~
sltude ou Mars 1s equal to 50 kilumelers at the surface of the
plhnet. v




valuas of At = BT - UT and theo corresponding corrections

to the computed longltudes

A E?\ i Zﬁ"lf&t/f’ :

of the centrel meridian of Marg. Thls correctlon was

w¢3Ek‘u « 0207 in 1939 end 1943 sccording to a parsonal

communication of W. Markowltz, V.&H. Navelr Observntory,

NG 2 32, 8 In 1958, and - Apﬂ - 07120,

4

It follows that wvna longlouwdes of Tebles 2 and L0 require
& 1

total correcilions

1939 1901 1958
A, RN - VS ¢ - 1216

Ly place then on an avbaciuate Tongltude rystam consistent with
the orfginay dofindtlor sdopgred in the ophemerls ond freed

from khe srravas o cho pobetton periads of Moars and of the

e by,
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v N E oo

of the Surface of Mars Measured in 1958

Description
South poipt of Fastigium Aryn
Center of Meridiani Sinus
Center of West horn of Meridianl Sinus
South point of West horn of Meridiani Sinus
Wea® ~aint of Mprtdieni Sinus
Interneciion of West horn of Mer;diani S. and
new horn.on Apsam
North tip of new horm on Aram
Center of new horn on Aram
South point of new horn on {4Aram) Deucalionis R.
Mid~-point of Jani Frstum (inv.)
Mouth of Janl Fretum on Margarltifer Sinus
South-West point of Deucalionis Reglo
North-West point of Pandorase Fr. on Deucalionis R.
Middle-~West point of Pandorae Fr.
South-Wost poin¢ of Pandorae Fr. on Noachls
Eant point of Fyrrhae Reglo
South point of Fyrrhae Reglo
South point of Margaritifer Sinus on Pyrrhae Regio
North point of Pyrrhse R. on Margaritifer S. (Dar-
gamanes on Pyrrhae R.?) .
East point of Fos on Margsritifer S. (Dargamanes on
Pyrrhao R.?)




Polint n Descerintion

1021

=

Mouth of dlffuse band erossing Chryse on West
shoro of Margaritifer Sinus

1022 I Weas point of Margaritifer Sinuvs on Chrysé and

Fog {Arowm. Prowm.)

1023 e East lacus on Chryse under Fea (Arem. From.)
102k 2 West lacus on Chryse undcr Ios {Avom. From.)
1025 5  Wost woint of Bon on Cheyce (= Bast point of

. e e 9 i
Avvocae 8, H

1026 L Woast point of Eos on Sursrac. Sivwng
1027 b South-West tin of Eos
1028 ) {Novin aoing of Tepebacen Maro on Hos)
’ 1029 1 Sewtheiaal $lp of Hoe
- 1030 ionﬁaﬂ of {Vleani Celagua)

)
<
fas
ol
N i

T
v

{ South polnt of Vulzani rolagus)

bt ]
(o]
v
m
Fmed

(Woxith polutl of Argyeo I)

!

1033

(VS

(Borth-ines comaer of Argyre I on Argycoporos)

) 1034 A Seuth~Wast polat of brightor northewn parh of
Avpyre 1T on Anpgyroporos
1035 & Soubh point of brighter norihern part of Argyre I

) 1036 1 Mid~polint of Argyroporos?

1037 10 South point of Noachls
1038 3 Bouth mouth of Avgyrovores oo M. Austeale

1039

ted

South polnt of fArgyre I

1840 Dark wode South of Avgyre I

W

043 Contor of Latergestion Nerveldun Fretww and

[Ere 2 e . - A ama_ew a
Ueeanidum Frotum tvampl rniegrael)




e AT

VR PPY

LM AR

Point n
042 1
10L3 3
w1
1ons 6
1oL6 5

TOLT 1

1008 1
Lo 4
150 4
L0Y3, 3
1052 ly
1053 g
105l

~!

e
o)
U
L

LOBY 7

1059 5
{20z 6

1060 28
1501 2

. 45 -

Deﬂafipéion
South~West corner of Argyre I
West peint of brighter northern part of Argyre
Dork node in ﬂ@?%i@ '

Nowth-Wast coovw: of Argyre X

North~uiat tiv o

Rzglo
. o A e aey 17 P X ey Pae
Dark asde v Booyseos Daimobuag

Trgt unink of DPhuramd

Feat point o Gepel v

LN FeVoinreetdl Mal s
North-Finat polnbt of Capri Corne on Aurcras S.
Horidh oolnt of Aurcoir o,

“outh of Foetlas on Furovas &,

Moush o¢f Coprortes on - aror. - 8., Horth poink
{foutin poinkt of Ophilr,

Mouth of Copeafes on Anrapns S.; mid-point
tiourh o Copsatos on Luvorvac O., Scuth-poind
South cwdnt of Avron Chorao. = Mouilh of Wachew
cn Rvroheacun M North point

Mouth of Neetar ow Frythroswa M., wald-polnt
Mouth of Noebur on Erythraewm M., South volnt w
East %“1p of Theumasla

Genter of Scouth polsr cap

Froceding tip of Weatv horn of Moridiani 8.




Point
1502
1503
1504

1505

1506
1807
1508
1509
1530
1580
1512
1513
W5kh
1515

RAIS RS

ivas
1583

152l

1828

=

L

Deacriptlion

Mid polat of tlp of Wost hern of Meridieni S

W
°

Following Sip of West hein of Marldianil 8.
North tip of Margariitifer Sinus, preceding corner
Horth 4ip of Margeritifer Silmuas, mid point
Hgrth vip of Margafitif@x Simas, following corner

koo Palna, Seubh wolni

Dxda Palnwa, st peint (esnnl junction)

Nxia Palus, lopth ¢l

das Palua, centor

Gwda Palag, YNorth-Went ludontation

Owla Polun, West Ll

Mot of Denberonlliuvg on baast odge of Wiliaeus L.
Contos of Gast lobe eof Niilneus L,

Saneh Siyn of Baet Jobe of Hiliascun L,

sowniely paded of WiV ieenn L. bobusen B, aud W. lobes
sonih biw ol West Jobe of Willneus I,

Gonibier af Wost lobe of Nillaeus L,

Waoh volat of Nilincun Lacus on Zanthe

Hordh wolnt of bright area om Cheyse

fidepsine of breoad gtvoak { Jeunnaa? )

Yost point of bright area on Chryse

Patot of broad stwreak on Chryse

Govibor of diffuvse kunot on Xanthe { Intersection of

. : o
Jerpme snd Hydraotow?)

1)
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Polnt n - Deacription
1526 1 Center of bright reglon on Northern part of Xanthe

1527 1 North-East tip of bright region on Northern part'
. ) ' of Xenthe
; 1528 1 Center of Idasus Fons
| 1529 3 Haat point of Tempe on M. Acidelium

15130 1 VWest polnt of dark knot 1# 1528.

1531 1 South point of dark lmot 1528

1532 1 Centor of weak apot on Nilokeras

1533 1 West point of weak spot on Nilokeras {or Tractus
' Albus W.)

153, 1 Mid point of broad streak on Xanthe

1535 1 East point of lighter area on Xanthe

1536 1 Mid poilnt of Hydraotes? on Xsnthe

1537 1 South point of lighter area on Xanthe

1538 2 Eaat point of Lunae T.acus

1539 2 South-Eaat point of Lunae Lacus

1540 2 North-East point of Lunse Lacus

15, 1 North point of lighter area on Xanthe

2001 6 Center of Juventae Fons

2002 1 Center of Ophir

2003 1 East point of Melas Lacus (canal junction?)

200L 1 Center of preceding component of Melas L.

2005 1 South point of Melas Lacus

2006 5  Center éf Melas Lacus

2007 1 Conter foliowiné compopent‘of Melas L.

(A 2003' 3  North point of Melias L. on Ophir




Tl L

Point
2009
2010
2011
2012
2013
2010
2015
2016
2017

018

2023
202h
~025
026
2027
2028
2029

2G30

Deaeription

NovrtheWest point of Melam T.

Weut point of Melus L. on .
Newth volont of Agﬂﬁhodé@mmn

North polnt of Bast end of Singi on Agathodaewmon
Cov.tar o7 Noctlis Lneus

Went poing ef Tithonlus L. {on Trauctus Albus)?
West voint of Noeuin Lecus

South voint of Noctir Tagus (cunul junction Calydon?)
Horth-Woat point of brighter seeisior of Sinei (on
Copratas)

Wert point of hrighior socslen of Sinal (Aurea
Ohoroonasug

Hosh peint of Hectario Pona

Goerber of Necbsrls Fons

Boet vlp of Thounaais {moush = Vechar on M.
Beybbraeym, &, poiukl

Covor of Delydyl Forbhng

Sewth welont of Opyric lamio

intovenaetion of Bosnceas aad Cesanldum Fpetum
Wortin nolnt of Din

3euth point of Corncls Forbtus

Contar Deprenslo Pontlean

Gentor of Gorancls Fordua

Houtnh of Awbroesia on Coranls fordus

Moush of Mmbrosie on Salis Lacws {(Fulgeris D.)




Point
2031
2032
2033

203L
2035

2036
Ay
2038
2039
2010
20l
2042

2043
204l
aohs
2046

2047

2048
2049

wi & o

AV 1%

[XM]

=

= vl W &

(VR VSRR Y AV 1 ¥
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Description
West point of Fulgoris Depressio (SW lobe of Solis L.)
South point of East lobe of Solils Lacué
Enst point of Fast lobe of Solis Lacus (East mouth
of Nectar, mid-point)
Center of East lobe of Solls Lacus
Conter cf Lucis Portus (darker not in E. lcke of
Solis L.)
North point of Ezst lobe of Solls Lacus
{(anter of Soila racus
Enst point of Phoebl Depressioc (WW lobe of-Selis L.)
North point of Phoebi Depressio
Mouth of Calydon (?) on Phoebi D.
Center of Phoebi D.
Contact point of Phoebl D. and Fulgoris D. (center
of West lohs of Solis L.)
Center of Fulgoris D. (SW lobe of Solis L.)
Mouth of Bathys on Fulgoris D,
West point of Fulgorilis D,
South-West point of West lobe of Solis L. (or center
of small knot?)
South-Vest pbint of West lobe of Solis L. at West
end of small Imot
South-West point of Phoebl D,?
West point of Phoebi D. (mouth of Eosphoros)

.




Point
2050
2051
2052

2053
2050,
2055
056
2057
2058
2059
2060
2061
2062
2063
206L
2065
2066
2067
2068

2069

2070

w & &'

j=d

NI~ PRV}

Description
South point of Thaumaala (Herseum Prom. )
South-West tip of Chrysokeras (Bosporium Prom.)
Enst point of Bathys Portus (junction of Thaumasia
and Chryaokeras) '
Mouth of Bethys on Bathys Portus
Center of Bathys Portus
South point of Bathys Portus
West »noint of Bathys loritus
North point of Aonius Sinus (mouth of Phasis)
North point of Aonius S. on Iecaria?
East poiﬁt of anomalouws Ycaria (cloud?)
South-East point of anomalous Icaria
Point on South edge of anommlous Icaria
Mid«point of Hyseus?
Interassction of Phasis and canal from Sivenius Lacus

Mid polnt of Araxes

Center Avsia Silva

West point of Tractus Albus (ILux)

West polint of dright formation of Tractus Albus

South (cloud?)

South-Wast point of dbright formation of Tractus

Albus South

South point of bright formation on Tractus Albus
South




Point n Deseription
2071 5 South point of Trasctus Albus (NE point of
Phoenicis L.)

2072 1  East point of Phoenicis Lacus

2073 5  South point of Phoenicis Lacus (Junction.Phdsis)

2074 g (enter of Phoenicls Lacus

2075 5 South point of Fulgens Mons

2076 L, East boint of Fulgens Mones (West point of Arsia
Silva?) -

2077 5 Conter of Fulgens Mons (brightest point)

2078 4L West point of Fulgens Mons

2079 1 ?

2080 1l ?

2081 5 North point of Fulgens Mons

2501 3 Center of Lunse lLacus ‘

2502 3 South-West point of Lunase Lacus on Candor

2503 5  Wsat point of Luqae Lacua on Candor

2504 2 North-West voint of Lunae Lacus on Candor { junction
Nilokerns?)

2505

2506

2507

1 North point of Iunee Lacus?
L
1
2508 L  Mouth of Chrysorrhoas on Tithonius Lacus?
1
2
1

Conter of Hebes Lacus

North point of Hebes Lacus

2509 Mid-point of Uranius?
2510 .
2511

Center of North angle of Tithonius Lacus

Center of Echus Lacus




Point
2512
2513.
251y

2515
2516
2517
2518
aﬁﬁv
2520
2521
2522
2523

P oH W

H v N K

-—
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Description

- North point of Echus Lacus

Mid point of Fortuna (?)
BEast peint of bright formation on Tractua Albus
(cloud?)

Mid point in bresk in bright formation on Tractus Albus

North point of bright formation on Tractus Albus
‘enter of Ascraeus Lacus

West mouth of Uranius?

Mio woint ol broad dDanda NE of Azcraeus L.
North-West point of Tractus Albaus

South polnt of Acidalius Féns

Center of Acidalius Fons (?)

North point of Acidalius Fons at edge of North
rolar cap

South tip of brighter area a on Tempe

East point of brighter ares 3 on Tempe

East point of Aacuris Lacus (?)

West point of area a on Tempe (SE point of Ascuris L.)
South point of Ascuris Lacus (?)

Worth point of arsa 3

Center of Ascuris Lacus

North point of Ascuris Lucus at edge of NPC
West point of Ascuris Lacus

East polint of asrea y (= Alba?) on Ascuris L.

Mid point of broad band between a and ¥y




Point n Description

2535 L4 South point of area y (= Alba?)

2536 L Mid point of broad channel (scuth of Y)

2537 L  South point of broad channel

2538 3 VWest point of arsa 3

2539 3 Center of curvature of & part of area B

250 , South point of area B '

2541 1 Mid-point of channel between 3 and 8

asy2 4 East point bright area 8

25k L South pﬁint bright area 8

254l 3 Mid-point of dark stresk connecting Ascraeus Lacus
and omall bright region to 3W

2545 5 Mid-point of Ulysses (?)

2516 2 Center of small bright region

2547 1 {Intersection)

2548 6 Centsr Hougerilus Lacus

2549 1 East point of Hougerius Lacus?

2550 L4 Easst point of Hougerius Lacus

2551 1 North point of Hougerius Lacus

2552 4  South-West point of broad channel

2553 4 Mld-point of broad channel SW of

2551 2 West point of area

2555 2 South point of Lacus A

2556 4 East point of Lacus A

2557 1  Center point of Lacus A

_ 2558 3 North point of Lacus A at edge of NPC




Point
2559
2560
3001
3002
3003
3004
3005
3006
3007
3008
3009

3010
3011

3012
3013
3014
3015
3016
3017
3018
3019
3020
3021

P O I~ = R Y W — o DR —

Vi O O & H oW W o=ouT W =B
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Description
?
?
Center of ﬁodus Gordll
Point on éumenides

North-Bast point of Memnonie
?

polnts on Sirenius
? .

North-Enst point of Sirenius Fons (Junction Sifenius?)
North-East point of Sirenum Sinus ( junction Araxes)
East point of Sirenum Sinus on Daodalia

West point of Daedalir on Sirenum Sinus ( junction
Hyssus)

Coenter of curvature of NE tip of Sirenum Sinus
Junction Sirenum Sinus and Sirenius Fons (center

of Sirenum S. when not resolved)

Center of Sirenius Fons

North point of Sirenius Fons?

West point of Sirenius Fons (junction Erinnys)

East point of Sirenum Promontoriumﬁ

South point of distorted Icaria (cloud?)

Center of notch at Thermodon (?) mouth on Palinuri Fr.
Mouth of Thermodon (?) '

Mid-point of Thermodon (?)

East point of Phaethontis

South-Esst point of noteh at Thermodon (?) mouth

on Sirenum Mare

A




Point
3022
3023
3024
3025
3026
3627
3028
3029

3020
3031
nN32

033
03l
3035
3036
3037
3030

30139

30L0

3041
I04L2

[ aad (Ve n3 [av]

N~

Degcription .
Center of notch a4t Thermodon msuth on Sirenum Mare
South point of M. Sirenum or mouth of Thermodon( %)
South point of Slrenum Promontorium
Mid-poiat of Trimys Bast
Mid-northern limic of Memnonils
Mid=pulat of Tuvenldss
North point of Memnonla East of Gorgon
Center of (Lucus Marlcee?) intersection of Gorgon-
Fumenldes
Junatioan of CGorgon on }0?9 or NW puint uf Gorgon
North point of Mnmnonia'West of Gorgon
Mid~polint of Enst iimlt of Mesogasen between 3029
and 3059
Mid.-point of urinnys West
North point of Qerpoman Sinus {(mouth of Gorgon)
Junetion of Yrilonys and Gorppgonum Sinus
West polint of Gorpuuum 3ilnus
Bant Qnint of Goegooun Sivas?
South-KEnst polnt of Fusca Depresaio (S. point of
M. Slranum?) '
South-West point of Fusca Deprossto (junction of
Toy Insulaf?
South-Bast point of West half of M. Sirenum
Waest point of Carnlls Pons

Conter of Carelis l'ong




“ 2B -

Point n Degeriptilon

3003 1 Bast polnt of Caralis Fong

30Ul 6  South polnt of Phaethontis

3045 L South-West point of Phasthontis

30U6 5  Mouth of Simwils on M. Chronium, wild-point (Simoentis $.)

2007 L Best polnt of Eleetris

30&9 9] Mid=-point of mouth of Simols on Mare Clmmerium

3049 9 Ezst point of M. Cimmerium on Phaethontis-Atlantis
3050 Ly HeeSl polnt of W.oenria

305, 6 MNorth puint of M. Cimmeriuva oo Zephyrisa at junction

Atlantis-Rassna

3052 2 West pulnt of Arlantls on Zephyria

3062 2  Mid-pufant of function Atiantis-7ephyria
3081, 9 Wost wolnt of M. Stirapum { Atlanvidom Sinus)
3086 6 Auuth puint of Gurgonum Promontorium

3086 Iy Wagt point of Gorgonum Promontsrium

3067 1 1

3058 5 Meuth of Erionys ~v Titapum Sinus

3059 12 Weapth point of Tiisnum Sinus

3060 2 MNorth point af Inbar (?) on Tarterus

3061 ¢ {forth) eert polat of bright arca on Zephyria
3501 1 North puvint of ares
3508 5 East polnt of Hougeria (West point of Hougeriua

Lacus) ares

RireX 1 Canter ol arca
3650 3 Junetlon of aren and Lacuas A
L
)
)
13 L]




Polint
3504
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
1516
3517
3518
3519
3520
3521
3522
L4001
Loo2
4003
4o,

£ .3

28]
w

H

_ o~ g

Desclap%iun
West polnt of Lacus A
South polnt of replon
Center of knot NI of Hougeria
Faat polnt of reglon
South peint of reglon
fenter of small node Rast of Buxinus Lacus
HoPEh point of 3510 on cdge of NEC
Epat puoint of Buxinus lLacus
North polint of Fuxinus Lacus sn sdge of NPC
Center »f Buxinus Lmcus
South peint of Buxinug Lacus
Wert point of Ruxinug Lacus
Bast polnt of Propantlis I
Norsh polnt of Propontin I at edge of NPC
Center of Prypontis I
South polnt of Propontle I
Weoot puint of FPropontis 1
Nild-puiny of Lartarus?
Fest pulat of Hasena, junctién on Zephyria
Frst point of laestrygonum Sinus
North point of Laestrygonum on lLeestrygonum Sinus
Conter of Laesatrygonum Sinug
North~East polnt of Lneatryg@ﬁum Sinus
Noeth polnt of Laestrygonum Sinus

East puint of Aeolis North of Lsestrygonum S.




Point
4,008
4009
4010

4011
Lo12
013
Loy,
Lo1s
L1016
4,017
4018
L0119
4020
hoey
ho22
4023
Lhoal
102y
1,026
Loay
4028
1,029
L0 30
4,031

n
1

3
11

14
15
10

3
1k
15

[o N S A V]

N

16
16
10

Description
Junctlon of Antasus and Laestrygon?
West point of laestrygonum Sinus on Draconis Prom.
South-west'point of Lasstrygonum Sinus (mouth of
Dreconis Frotum)
West point of Rasens on Dresconils Fretum
South point ol Rasena
Seuth point of Elactris
Center v krot in Mare Chronium { Achacormm Portus?)
Mouth of Scamandor on Mare Chronlum
Mouth of Scamander on Mare Clwmerium
Nerth point of Eridania (East of Eridani Promontorium?)
South point of Draconia Promontorium
Center of brlght ares on Draconls Prom.
Wost point of Draconie Prom, {mouth cof canal?)
South point of Aeolis West of Draconis Prom,
Mid~polint of Antneus
fouth~East point of Gomer 3lnus
Conter of SE loba of Comer Sinus
North-West point of 8% lebe of Gomer Sinus
South point of FEridanis
North point of Eridsnia (West of Erideni Prom.?)
East polnt of M. Tyrrhenum (junction Hesperia-Eridania)
Mouth of Xanthus on M. Tyrrhenum
Mouth of Xanthus on Tiphys Fretum
Conter of dark knot In Tiphys Fretum (Nepheles

Depressio?)




11033
4034
L035
L036
4037

4038

4039

LOLO
Loox
LE02
4503
LEOL.
4508
L50¢
11507
L5086
4509
1510
LE1LL
L51e
4513
LSLL

w L

Y

6

1

n3

L7

3

1 W
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Descrlption *
North-Eaat point of Clmmerls Depreszsio (near
Cyclopleum Sinus)
South-Baat polnt of W lobe of Sinus Gomer
Meuth of Uyeleps un Gowmer Sinus?
Center of North-West 1obe of Sinus Gemer
South-Bast puling of Aethlepls {neer Cerberi Sinus?)
Carveri Slnus?
Contvr o of Cluomcerin Depeossio
Senth-Want polow of Clmmeria Depresslic on Hosperia
{cans) Junction?)
Sputh point of Aeolis West of Draconis Prom.
Mid~poulnt of Hedes I {?)
Fngt point of amall lecus attached to Trivium Charontle
Center of smanll lacus Bast ¢f Trivium Charontis
Ennot woint of Trivium Charontis (West point of lacus)
Soith polnt of Trivium Charontls
Conter aof Trivium Charuntls
Narth polab of Teivium Charontis
Conver of Stygls Lacus (2)
Nergh-Wost point of Stygls Lecus (7)
Cantar gf Hecates Lacus
Center of Albor
Wiast yolnt of Triviwm Charontis
Mid=point of break in Cerberus

East point of Cerberus Lacus




Poini;

11515
L5116
h517
4598

h529
Lseb
5001
sS002
5003
500!
005
5006
00
3006

5000

5G1O
5011
5012

1

10

Degeription
Centoer of Cerborus Lacuy
Wagt point of Coerborus Lacus
Jantor of Pambotis Lacus
?
? Yolnt on KBuncstos I
Wost, polnt of border of Elyslum (Hephacatus?)
Mld~peint of Hyblaeus?
Cenbee of Morpheos laecua?
Conger ol Morpheco Tmeud?
Mid-pulnt of Cvelops
Hevth puinf uf brighter part ol Aeotin
Borth polnd of Gomer Sinua
Angle cf Ausumin Australis on M. Tyrehenum
Conter of canni (or Hyria Lmouva?) on Hesperia
Goace; of Tvlzonlg Sinug
Noeth-Waat polnt of Mave Clmnseiam
Nn?thuwest whlet of Trlbtonis Sinung

\

South point of Amenitbey on Hesperls

wegy roglia of M, Tyrrhenum B on Hesperla .
Nrest yolnt of W, Tyrrhenum B on Hesperio (cansl junctlon)
Suvthi-Went point of Hasperia on M, Tyrrhenun

{(Feaperiam Prom, |

Norih point of Ausonla Australls
3outh pulint of Ausonla dustralls on Tiphys Fr.

West nolnt of fromsatbel Sinus on Chersoneus




6

14
13

b
17
13

16

S -

Doasecription . .
East point of Centauri Lacus (and/or Hadriacum Mare)’
Center of Centsuri Lacus
Horth point of Centeurl Lacus
North-Weat polnt of Ausonia Austrslis
East point of Ausonia Borealis (Trinecria)
North-¥ust point of Ausonia Borealis (Circaeum Prom.)
West point of Syrtis Minor on Libya
Needh wednh af Syetig Minor on Libwe
GangneWens polnt off Libys
Veuy poing of Libye ( junction of Crocea)
West point of Libya?
South point of Syrtis Hajor
South-East point of Nymphasum Promontorium
North point of Ausonia Borealis sbove 5021
Nerih-West point of Ausonla Boreslls
Novﬁh-West poinl of Posldium Promontorium
West point of Auscnia Borealis {when 5028 not marked)
North polint of Hellan
Mouth of Alpheua on Mare Hadriacum (Bucoleontis Portus)
Norti=Trgt point of Hellas
Bust polnt of Hellias
Mouth of Paneus on Mare Hadriscum
Center of Zea Taocus
South-feat point of NW lobe of Hellams
Mouth of Peneus on VW side of Zen Lecus

Mouth of Alphcus on Mars Amphitrites

®




Polnt n Dencription
50139 1 7
SOLO 3 3guth pelov ol 30 Yebe of Helias

5041 10 West peint of Chervsenesuy
|

')\)(. . il ».".)'1&15) W(}. 3 L )01“3 LR | tqu‘ O Alaidl 5 acunt LY m(:’\lth ()j
k

§v,i‘i"’;"}]1‘_ I ¥
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SO0 3 5 Beuth-Wast of Libye o Crocea

sob 2 Bovsh~Wenn potng orf Tritonis Sinus?

5501 1 Gondee af briohi o o o olniopiy
L850, i Uronpeo of ogiesl S il Vn g obina sl cnnel

. L v d = b
{Cyiicning Locaa?)

550 ' eath of ernal oo Nodon Loocoont la

Gy 1.0 Sendo Bhat o poa ol Nodus Sascosmtly fweuth of canel)

55017 I wMead o podnn ot fodus Laocoontis :
LAY (X8 Covpnor af 9o e canatin
SHOT. e recit e Ly wit o aed dark v eslon ot Meatan!

ROH £ Mo st i derah fane o new davk repglon

T " Cotie 0l dure g e o now dark reglon
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5517
5516

5519
5520
ssa0

5581

5522
5523
5520
5525
5526
5527
5528
5520
5530
5534
5532
5533
553l
5535
5536
5537

¢}
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Description s
North polnt of Amenthes beiween Nubis Lacus and
Nedus Lascoontis ‘
Mouth of canal {Triton?) on Nubis Lacus
South point of Nnbis Lacus {juncition Bast point:
of Nepenthes)
Cencor of Nubls Lamcus
Covuter of Nubls Lecus

Conter of darlt area including Nubls Lacus

@
H

Noovdin polnt of dark orea lncluding Nubils Lecus
Scwuth point of Nedus Alcyoniusg?

Cenuver of Wodua Alcyonius

Moo Want poeint of Ceslus at edge of NEC

Kust point of Nelfth Reglio NW of Nodus Alcyonius
aal noint of Isldis Reglo NW of Nubls Lacus
Wast point of Nubls Lwucus

Mouih of Vepenthes on Nubls Lecus, mid-point
Mid-point of Neprnthes' {(nesr Tritonls Lacus)
Easit pnﬁnt'of Moerls Lacua

Mouth of Nepenthes on Moevris Lacus, Bast polint
Mid-point of mouth of Nepenthes on Moerls Lucus
Mouth of Nepenthes on Moeris Lacus, West point
Centor of Moerls Lacus

North-West point Of:MUQPiS Lacus on Osiridis Prom.

Mouth of Moeris Lacus on Syrtls Major, South point




Point n Desceription
5538 9  Mouth of Moerls lLacus un Syrils Major, mid-point
5539 10 Mouth of Moerls Luacus on Syrtins Major, North polnt

(0Osiridis From, !}

5540 3 Soudh puint oo ¥i1i Sinus, junctlnn Arena-Osirldls Prom.
5547, 1 FEast polnk of WLl Sivmay

gsh2 E Pagy puint Mity “inus, Juseilon of Rill Pong

o

5503 1 ﬂwdwpaihb or M3l ong

55h. 1 Frat polac o Nidd Laens, junction of Niloayrtis

) H) WeocepeRWont oo o Wi serva, janelion of Hijosyrtls
fyadi.golnt

55l & L Neetb puine of ¥l Lscus. junction of Nilosyrtis

5Sk 5 Fearw aepint teenter)r of Vilovayrtds

5508 % Hortn YWeat point of Neloh Reglo?
LNy 2 Moneh of Nivasyreinda on Umoren

5550 10 Cantor o€ dar't hoeo on meeih o Hlosyrels on Unbra

2 - Nuith polue of TWal o adpe o NPO

nn5a Fi Couver of Calow tnvag
5553 5 Weat poing ol Asiuawpns {(Psebong Tooenstd
5550 1T West pelnt of NILL fmews, Juneblon of Ni3i Pons

585 1 dorth poinf of Mily Sipun, Jwietiou of NALL Tong™

. South peint of Muvaes T, .
BEEH 15 Hoveh-West polivit o asiusepls Sinus
SO8T 1 Genter of Astusapluy Slnua

5554 1. North-West point oi NI111 Sinus, on Astusapis Sinus

B560 1L West point of Acyin Nerth of Astusaniy Jinus




Point
5560

5567,
5562

5563

5564
5055
60014,
L0
6003
AO0l
H00E
H006
6007
6008
6009
6010
6011,
6012
6013
6011,
6015
6016
()01.7

[N B e o]

TR

8

o T I R "R VPR«

Description
West point of Nili Sinus, junction of Arens-Aeria,
N. Jjelint
Junction of Arena-Acria, South ﬁaint
Weat oolnt Syrlils Major
West puint of Syrtls Major on Aeris, North of
Nymphasum Prom,
South pouint of Nodus Laocoontls ) .
Aoty Vast sl of Teitonils Sinus? (Cylleniua L%
Jupvor sk davit spot 5% el neurva Insuls
éuu‘ph- faal mid-polint of Incurva Insulsa
Center of Typhonil Sinus
North-Wast puint of Deltoton Sinus (Typhonil Sinus)
Raogt palut of Mare Sevpentis
. .
Norto-West polnt of Hellas on Yaonis Fretum
Nopth-Dast point of Yaonis Regilo
Centar of Werol Depressio
tMouth of Pencus on Yaonls Frebum
Wogh puint of SW ilobe of Hellas
South-West odge o' Hellas
Mide=3cuth point of Yaonis Fretum
South-Eaet polnt of Yaonis Reglo
. ,
? .

Nerth-Fast mouth of Hellespontus on M. Serpentis




S T T

Point
6018

6019

6020

6030
6031
6032
6033
603l
6035

6036
6637

no

(521 o~ o> ~

Description
South~East point of M. Serpentis?’
South«West point of Mare Serpentis; junction Noachise
Pandorae Frotum
Weat mid-polnt of Mars Serpentis, junction Pandorae
Frotunm
North-West point of Mare Sarpentis, jwmetion
Deucalionis R.«Pandorsae F,
Sputh puint of Deucsilonls Regiou?
Yast point of Deucalionis Reglo (Dium Premontorium)
;outh_Eas% ﬁoint of Hammonis Cornu

?

South point o

—

" Aeria, East of Sligeus Portua

North point

Q
P

Enst bay of Sigeus Portus

North polnt of West Bay of Sigeus Fortus

North point of Deucslionls Regio, South of Sigeus
Portus W. bay

North-West polut of Edom 3inus on fdom

North point of Deucalionis Regle, South of Edom Sinua
Netch In ceoast line of Edom, East point of Edom Prom.
South point of Edom Promontorium

West point of Edom promontorium

North-West polint of Edom Promontorium on Eest horn
of S. Meridiani

Center of dark knot In East horn of S. Meridiani

Center of Enst horn of S. Merldiani




Point
5038
6039
6040
6501
6502
6He0 3
gent
fu0)
660
650 ¢
6508

6500

n

o

Deseription
¥
South,poin% of ¥nst horn of S. Meridiani
Mouth of Hylius on Pandorac Freium
Mouih of Hylius on Mars Ansirvaie
Center Bast loboe of Tsmenlua Lacus
North point of Tomsnlus Tacus on NPC
Canter of Ismenius Liecus
Coanntar Wast Yahn »f Tupantuvn Leowng
L ool ol Coaranlun Deoy
.Nm‘th. noLing o0 Middekas
Norih pulot of Gehon
West end of Denteronllus, near, Divce Fons

Hopth pulng of ®zad horn of Sinus Meridiani
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1000
1001
100l
RIS
1306
1007
1008
LODG
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AREOGRADIIXIC COORDINATES
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i 27.°7
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0.4

+.28
.90
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S
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1958

Pt. no.

102l
i025
1026
1027
1028
1229
10{“
1031
1032
1033
Lo
025
1024
1037
1038
1039
1040
1001
1oL2
1oL,

[

1040
1045
1045
104t
1043

Master

List

12

10

{215)

{93

£ 0

2069

( ?.! (‘: »

L]

£ =
s >
<

n2
g

ny
s
T

N
>

3.0

Qe

2.0
2.0
&.5
.8

)

3%

N
]

J

_ N
SO0 w D OO o O

T,
'S

"
.

Fa

[
s
~

>0

=

A0
3.3
19 .9
36,0
35.48
3.8
ERNY

~5);.9
~1 0
-52.1
19,0
‘clljlu 6)

"‘3}8- {:’

0 N W
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1958  Master Q, Qq A W
Pt.no. Lilst . A
1049 3.0 2.5 55.2 131,00
1050 3,0 2.0 Ub.y 0
1081 2.3 2.7 469 1.93
1082 2.5 2045 Loy 2u4%
1053 s 2y 2.0 Lroa 2070
105N e 2.1 2. 5.9 e
Jiyrﬁ? S T VI S T 03
JRAREN R R (O I 1 DT Bt
1057 \ T B R R W T
1068 2200 w8 400
10559 a6 A B S P BRI O
O8O 5.0 LI B B Y
1501 (IO & AN I N Y
160D ‘ "ot P P b
103 0. © 0 LN I or
5040 A0 PaL L b
. § 5053 4 ; Vet 00y
.
) 5080 N S AL IR R
1907 £ A0 TG Vet Paide
1500 (3 U D R B
L0 {(3) 2.0 2,0 10,7 1,07
L5L0 3 AN TSR A S R
1541 {3y 2.0 2.0 h.7 1.73
tuLe (O T 2.0 0T.T 176
1
!
.

Les fmer

=

= v
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1
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1958 Master Q) Qy Y W o We
Pt.ne. Liast

1513 QR3AT 2.0 2.0 5.8 0.57 2.1 0.6
1814, 2267 .5 2.5 20,1 0.97 A3.3 0 .40
1515 281 0 3.0 2.3 Zl.6 1.3 1.8 1,91
1516 227 .0 2.5 26, 1.02 0.8 12
1517 289 LT 2.3 309 346

1518 2.0 2.5 32,6 0,05 33.7 1.31
1519 2.0 2.0 9.0 0,83  31.7 1.28

RS { Lt 9.8 0 8o
Vi ey O IS B L L S 20,1 0.8¢
1508 2.0 2.0 13,8 o7y 11T 0.88
1523 0 2.0 32,8 0 ,K8 3.1 0.9)
152 (et 5.0 3.0 o8 oLy 13,0 0.8)
1525 _ I T S BT IR S B AR W 21, 0,79
1526 O R TS I R NIy 2000 UL69
153; ool A0 2,00 B D0 A1 GL60
RRS S {e30) .00 2.0 [6.8 0 QL 3801 0.5
145 7 ALT .00 533 0,7k Lyt 1,40
15130 .00 2.0 B 0,2y 6.1 0.5
LY 1.0 200 88 0.3b 5.1 062
A6 3,00 500 S6LD 035 0.1 C.49
L1543 300 4.0 62,8 0029 30.1 0.8,
L5 30 3.0 3.0 8.3 o.s2 2a,1- 0,72
1636 00 2.0 Uf.8 0,67 13.1 0.0
1536 3.0 3,0 Lo 8 0.6) 10,1 0,80

HO R VIS VA =
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1958 Master @,  Q, by W [ W,
Lo, List : A

©As38 JoB 3,0 S5.3 1.1 ihei 1.48

10506 1,0 3.0 Yr.t i.el V.6 LU87.
el 3.0 3,0 5H7.6 0,0 2680y, Ak

5hr 3.0 2.0, BELh 0 0.68) 0.9 0,78

2001 20 t.e 1.0 %2.4 3,50 “ Jobh LDy

o 300000 I3 00 0,019 P I
2003 200000 bEdh 00 =104 0.89

2000 1.0 1.0 7005 Gubg ~11.1  0.91
2005 2.0 1.0 .0 0,82 -12.7 0.90

2006 8o 1.8 1,8 /.80 3okl - OLE L a2k
2007 g9 2,0 2.0 .JH,U 0.8y P S T ST
2000 SO SaD 205 e A XY
2004 P2 B N LI T VR A TR It §

2011 St 3.0 0.8 B2 g ey - 5.5 .19

013 Qo 2.0 S0 92,0 3 06 - 8.5 3.03

S01 2.0 2.0 9.3 1A - 5

PO P
1ol I 2.0 7,00 670 0084 St 8 0.7
2018 1.5 4.0 6.9 4,03 16,86 3.47
2019 295 2.3 2.0 OO 2074 ~20.2 0 3.29

2020 {88,29524961 2.0 2.0 53,7 2410 21,8 E.5%

207¢ Jas P03 61,00 3,26 2.9 .38

RN e

P e ¥

kW31

Lol



1958
:Pt» neg,

2022
2023
202l
2025
206
2027
2028
030
2031
2037
20133
203,
203¢
2036
2037
2038
20139
&?())1(1
a0l
a0l
2003
200l
2045,

2046

Master

hlst

12

(1eR)

3.0

15.9
70.U
6.6

™eoe '

(e
0.8
da2.1
6y
89,0
07.1
B6.6
86.0
89.0

90.8

91.h

3.77
1.29
0.77
2.12
2.32
1.10
3.15
1029
.0l
3.61
4. 07
.06
2.25
1.88
k.19
.16
3.72
3.26
2.93
4+13
3.74
4.00
3.99
2.79
2.85
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PL.ns.

20l7
2048

20149

2053
SRS
2057
2056
2057
2068
2)EHD
J060
2001
2Nk,
20y
208,
2045

;..)06\(;

é.0Q

2.0

T ST
, ‘ C'tv ()

120

..‘l ),
3.
2. 86

SLHS
1.00

0.hh

=36, 3
it
2.5
~1 3.0
«55.7
~L0.7
-37.4
0L
Ll e

0,2

- 5.4
- b h
- ALl

0. 3%
3. 38
3.56
3.02
1.26
0.74
0.48
(ORCR
I, 20
L.77
salyh
3.79
347
1.92
0.96

0.9%

b

Iy

AE23

o




1958
Y. no,

2071,
2042
207

v

¢
A

Master
List

25

1:8
2.0
3.0
2.0

o
(=}

3.0

103.0
10t8.0
1oL .7
106 .6
117,65
ILE.0

110.5

.23
0.97
L.12
.17
5.80

3.3

3.86

047

5.8
).:’3.:{

1546

0.1

W Y

L. 4o

009

.35
L. 37
ho17
3,70

.20

s

LaalE ~ i IACIEEA VA




1958 Master
Fit.ne. Lint

241
251F
2516
2517

2518

N
e

510

i
LR "L

2521 (24030 4.

2522
2523
2524

2

WL

25

s Y]
R
P
i
ny
(€9
-

-

Y
(S Y Ui
n

2530 1977

3.0

3.0
2.0
2.5
2.3
3.0

8440
{S Fj v ?‘

vzl

8.3
fBr.s
9.0
95,1

U?ule

106

L0658
106.7
106.8

0.73
0. 39
0.1
1;93
1.07
0.58
1.09
0.98
1.00
2.1
2.4l
2.61
.10

1.90
0.95
1.88
L2
0.91
3. 3%
0.3
0Ll
0.75
0.70
2.90




- h7 - °
[ 4
1958 Magter Q Q Y A P W
Pt.no. , List A ¥ A v ? ¢
2530 2.3 3 100.5  2.10 22.9 2.%1

2540 2.5 23 101.9  3.06 17.3  3.50

2
2
2501 3.0 3.0 107.5  0.73 18.9 0.85
&
P

252 2.0 v 106.2 3.19 13.7  3.57
ashy 2.8 2.0 109.8  3.2h  10.9  3.60
250, 3,0 2.7 110.2  2.6L - 7.6 2.8
255 1.0 3.0 106.5  14.07 0.7 L.32
il Ty R Y SR St 2.9 L.
25,7 3.0 3.0 119.0 0.88 8.5  0.9h°
2548 92 2.7 2.2  12L.2  3.18 15.2  L.07
2549 2.0 2.0 122.6  0.4B 12.8  0.84
2550 2.5, 2.5 116.0 © 2.81 16.L  3.35
2551 3.0 3.0 126.6  0.47 18.8  0.53
2552 2.0 2.8 . 18,2 2.2 27.6  2.97
2653 3.0 3.0 13,7 2.10 0.2 2.89
2521, 2,0 3.0  113.6  0.97 35. 1.39
2555 1279 3.0 3.0 118.6  0.90 6. 1030
2556 2.8 3.0 1116 1.03  LB.0o 2,03
2567 27 2.0 2.0  123.7 0.89 L7.9 1.88
2558 3.0 1.7 129.0  0.31L  56.5  0.95
2559 3.0 3.0  101.9 0.80 10.) " 0.89
2560 2.3 @l 95.8 2.6l 8.9 2.81
3001 267 2.6 3.0  126.1 3.56 ~ 8.6 L.02

3002 3,0 3.0 130.0 0.7, - 9.7 0.86
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1958 Ma;‘t.er Q, Qo A
Pt.niv. List

3003 2.7 2.7  1a8.1
ol A% 8.0 1e8.1
3008 2.0 2,0 1tb.6
3006 2.0 1.8 126.6
3007 29 2.0 2.0 t23.0
3008 129 2.2 2.5 1210
3009 (redy 2.0 oo A
3010 2.5 05 PR
3011 160 2.0 2.0 L6, 6
3012 2687 2.0 2.0 128.3
3013 2.0 02000 131,00
301 2.0 2.0 131.€
3018 2.0 2.6 131.0
3016 2.0 2.5 130.0
3017 2.0 2,0 148.0
NS 2.0 2.0 124.0
019 2.0 4.0 2L
3020 A0 2y 129.6
50, 2.0 20 12,0
0272 .00 20 128,00
3003 (94} 31,0 2.0 133,31
3020 159 2.9 2,00 1382
302y 1.0 3.0 1356
3026 280 mm 438.3




-l S AL
3027 3.0 3.0 138.8 1.25 - 4.0 1.88
3028 ' 2.7 2.0 14%.L  1.49 - 7.4 1.93
3029 2557 3.0 3.0 156.1 1.21 - 2.2 1.70
3030 3.0 3.0 156.6 0.75 =~ 7.6 1l.22
3031 3.0 2.0 135.2 0.76 - 8.4 1.08
3032 3.0 3.0 163.1 0.97 - 8.6 1.49
3033 3.0 3,0 152.6  0.83 -21.2 -0.87
303} 30 2.0 1.9 150.1 2.7 -22.1 4.08
3035 2.0 2.0 142.0 0.66 -24.5 0.81
3036 2.5 2.0 145.6 .0.91° -30.6 1,12
3037 2.0 2.0 155.1 1.81 -21.2 2.46

3038 (93 2.9 1.9 145.5 2.37 -37.6 | 17
3039 208 2.8 2.5 147.3 1.Bu -36.2 2.3
3040 2.7 2.3 154.1- 2,1B - L35.1  3.36
30&1\ 2:5 2.0 - 159.1 0.32 -29.9
3042 202 2.5 2.0 158, 0.30 <4o.L
30&3‘3 2.0 2.0 145,0 0.36  -40.7
304l 3,0 2.0 146.6  1.55° -53,3

o O O O
fong
(=]

3045 (o) 2.3 2.5 168.8 0.82 -}9.9
3046 9l 2.6 2. 162.6 1.82 .yB.2 2.82
o7 161 2,3 3.0 168.6 1.04 -Lh3.2 1.77
3048 2.2 2.2 169.9 2.90 -36.6 3.85
N * 3049 179 2.2 2.7 163.1 3.34 -36.9 .85

3050 133 3.0 2.0 165.8 5.56 -34.1 6.75

3051 2.2 2.0 180.6 .61 -20.5 .98

~ W N o W W N

-~

r



1958

Pt.nio.
30652
3053
3054
3055
3056
3057
3058
3059
3060
3061
3501
3502
3503
350h
3505 °
3506
3507
3508
3509
3510
3511
3512
3513
351l
3515

®

Master

List

180
37

3l
357

2707

130

250

%N

2.0
2.5
2.2
2.8

2.8

2.0
2.1
1.6
2.5
2.5
3.0
2.1
3.0
2.7
2.5
2.7
3.0
1.5
3.0

3.0
3.0
3.0
2.3

3.0

A
b

a

2.2

n W
o O
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fo]
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2.0
3.0
2.0
2.0
2,0

- 50 -

>\

175.3
177.7
176.0
152.1
157.5
156.6
162.6
168.1
171.3
182.3
126.6
126.1
130.0
129.1
136.7
133.9
130.8
138.9
143.2
147.6
147.6
152.5
165.6
161.5
165.3

0.67
0.43
5.20
2.50
1.66

0.50

1.77
5.37
1.13
1.11
0.52
2.96
0.72
n.8Y
0.59
1.8
1.42
1.18
1.09
0.18
0.15
0.34L
0.31
0.62
0.47

-20.3
-25.8
~19.3
-27.4

-26.

-23.2
-20.5
-13.9
- 9.6
- 9.6
10.8
15.6
- 1.7
bi.3
50.1
13.4
9.9
11.9
9.4
50.8
53.8
47.5
50.7

. 45.0

1],.1&7

0.89
0.76
6.02
3.6
2.33
C.55
2.65
7.05
1.26
1.23
0 56
3.67
0.85
1.57
1.52
2.18
1.69
1.54
147
0.33
0.30
0269
0.66
3.22
0.82
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oo, e A % M G upr m
3516 2.5 3.C 17TL.4  0.37 6.9 C.72 2
3517 . 0. 3.0 175.0 0.27  L43.2 047 2
3518 3.0 2.0 185.6 0.08 53.8 0.22 1
3519 36 2.5 2.0 182.0 1.33  L45.0 2.51 8
3520 3.0 2.0. 181.6 0.13 453.8 0.28 1
3521 .. 2.5 2.5 186.1 0.69 41.1 112 2
3522 23?7 .0 3,0 180.9 3.20 2.0 3.87 §
L4001 2., 2.2 1716 168 -22.9 2.2 §
1,002 20 2.0 186.3  7.05  -17.8  7.96 12
4,003 2.7 2.0 191.4 7t.h2 -20.9  B.41 12
1ool 2.2 2.0 192.5 7.83 -17.1 8.68 13
L.005 Wy 2.0 2.0 193.0 0.79 -14.8 0.80 1
1,006 by 1.8 1.9 194.3 8,70 -12.8 ¢.83 15
1,007 . 2.0 3.0 202.6 0,13 - -l6.2 0.28 1
1,008 2.0 2.0 200.0 0.78 - 6.8 0.79 1
1009 2.4 '2.3 197.3  1.72  -15., 1.8 3
14010 2.5 2.1 198.0 6.50 -19.7 7.36 11
1011 . 2.1 2.2 199.6 8.3 -23.0 9,27 1
012 2.9 1.9 190.4 7.40 -&9.2 9.03 15
4013 162 3.0 2.1 182.9 3.3,  -53.0 5.17 10
401, W 2.7 2.7 197.6 1.04 —f%.u Ll 3
L0185 235 2.6 2, 2n2.0 5.27  -50.5 7.55 1l
11016 42 2.6 2.0 200.6  7.46  ~37.4  9.29 18
Lo1? 2.6 2.3 217.8 .65 -33.3 5.61 8
1,018 2.9 1.9 203.9 - .86 Q-21.3 521 7




1958
Pt.no.

4019
4020
Lo21
4022
L023
Lozl
hoae
LO28
Lo27
026"
1029
4030
4031
4037
1033
LO3L

- 4035

4036
Loar
4034
11039
LoLo
11501
4502
1503
LS04

(167)
{167)

1

(258)
(189)

Masten
List

68

19h

167

2

03

)

3.0
2.2
2.0
2.5
2.0
2,9
3.0
3.0
2,0

1.8

1.5
2.0
2.0
3.0
2.0
2.4
2.8
1.9
3.0

2.2
243
2.1
2.3
2.8
3.0
2.1
2.0
2.0
2.0

2,5

1.8°

3.0
2.0

1.7

>\

20445
206.5
209.9
205. 3
207.7
213.9
220.2

R 21() . ().

227.9
227.1,
236.0
236.1
236.9
227.1
228.7
227.5
235.0
237.3
238.5
232.2
233.2
20h. Y4
191.0
186.0
187.5
191.5

1.7
1.70
0.60
1.53
10.30
10.68
7.07
4.4o
0.82
8.4
9.50
7.06
3.33
.07
7.81
0,82
10.9)
5.03
0.93
2.1)
1.35
3.54
0.49
0.70
1.04
5.75

«16.1
-17.5
-18.6
- 1.5
-14.8
~12.3

-52.8

29.2
1.2
13.3
14.0

1.75
1.8)
0.60
1,57
11.33
11.56
7.60
6.47
0.90
10.81
12.48
10.51
5.13
11,50
8.78
0.91
12.45
5.81
0.97
2.26
1.55
3.99
0.63
0.75
1.21
6.87
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1958 Master
Pt.no. List

508

L506 L3

4,507 210

L4508

4509

4510 L5

4,511

4512 211

4513

451

4515 193

4516

4517 u7

41518

4519

11520 (53,138)
4521

522

L5a3 51

Lsal

L4525

4526 (95)
5001 212

5002 5L
5003 2789

U

3.0
1.5
3.0
2.0
2.8
3.0

BDU

2.0
1.5

-.53 -

%

3.0
1.3
2.0
2.3
2.8
3.0

1.8
1.5
1.9
1.5
3.0
1.9
3.0
3.0
3.0
3.0
2.5
3.0
3.0
2.0
1.8
2.2
2.5
2.3

x

197.4
196.1;
197.3
198.6
197 .4
199.9
205.0
201.1
205.3
201.3
205.2
206.0
217.6
212.8
226.1,
226.0
230.?
220.1
228,
22),.5
228.3
238.1
248.5
242.7
21,0.6

1.16
7.88
“1.04
1.62
2.7
2.6l
0.72
6.00
1.20
h.22
6.12
0.71
9.67
0.35
2,65
3.27
0.89
3.01
0.4
0.82
1.19
11.15
5.47
1.26
1.37

¢

9.4
14.9
16.0
21.6
ar.L
36.6
19.2
13.9
13.3
10.T7
10.8

.2

8.5
21,1
16.7
21.5
29.4
38.0
L2.2

bold
17.0

6.6

-32.7
-15.4
- 5.7

"
1.27
10.01
1.20
1.97
3.45
3.98
0,85
7.01
1.46
.68
6.89
0.76
11.02
0.6
3.33
.10
1.40
4 65
0.93
0.91
1.46
13.29
6.83
1.42
1.57

n
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o
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1958

Pt.no.

5004
5005
5006
5007
5008
5009
5010

TR
Vil
.

KO3
501
5015
5016
5017
5018
5019
5020
5021
5022
5023
502l

Master

List
(55)
(573

182

in

60

5
108
(72)

102

%

2.0°

1.0
2.3
3.0
3.0
3.0

2.3*
1.0
2.0
2.0
3.0
2.0

2.

2.8
2.2
2.0
2.7
2.5
3.0
2.1
2.1
2.4
2.5
2.3
2.1
2.1
2.0
2.8
3.0

>|

ahs.2
2L5.7
250.5
252.3
el6.7
252.1
260.6

S0

2050
ape, 2
273.0
269.1
258.8
267.2
262, 3
256.5
275.9
276.8
280.2
286.5
292.9
277.2
283.5
286.7

287 &

A

1.03
0.65
2.1
0.69
0.65
h.33
9.66
20!

L.

0.2}
8.21
L7k
3.52
5.65
7.25
6.32
3.73
1.51
1.97
7.07
3.56
3.1}
L. lib
2.86

il

- 3.2
+ 2.5
- 4.1
-l2.4
-15.5
~-20.0
-24.9
2Tl
~40.0
-41.8
-37.7
-29.9
~19.9
~15.3
- 4.6
+ 0.1
I
1.l

t

1.4
+ 1.9
-12.6
-12.2
-17.1
-19.1

1.20
0.72
2.50
0.74
0.72
L7y
11,47
Ael3
6.31
3.5
0.4
10.18
2.38
3.75
6.32
8.37
6.72
L.11
1.64
0.19
8.29
3.86
3.33
5. 45
3,10

O M W e\

18

i3

17

\n

13

1y
13

o W Wn

=




- 55 -

f}l??fim Mggggr Q Q? A W, Cs) W(? n
5030 70 2.9 1.6 298.0 6.90 -24.6 9.11 17
5031, 24 2.2 2.2 286.9 6.77 -28.8 8.15 13
5032 T 3.0 2.0 2709 0.7  -32.1  0.61 "1
5033 9% 2.1 2.9 272.8  6.39  -h4z.3  8.79 16
8031 2.7 2.3 278.7 1.53 9.1 2.06 3
5035 ©101 1.4 1L 294.3  3.79 -43.1 8,27 10
5036 68 2.0 2.0 295.2 0.67 -38.3 0.82 1
i hal OO 0.Yy Cd Lo et

5038 e.8 2.8 s0u.2 1,200 54,7 2011 Y
5039 A0 20 30l .22 -55.8 0 0.36 1
5040 99 3.0 2.7  301.5 0.45 -59.5 1,01 3
5041 2.8 1.9 .209.9 206  -59,1  L.L42 10
5042 2.8 2.3 28,.3  0.63 -51.4  1.32 )
5043 . b 2.8 280.1 1,70 - 5.2 2,40 5
soLl, 55 2.5 2.5 2506 0.5 - 1.8 0.95 2
5501 2.0 2.0 243.5 0.56 2.1 0.75 1
550 2.0 2.5  250. P.08 7.7 2.91 6
5503 2.1 2.3 2ur.e 2.3 2. 3.36 7
5501, 2.0 2.1 240.7 9.12 13,0 11.38 18
5505 2.0 2.6 237.6 1.97 17.3  2.51 5
5506 1.9 2,0 242.5 8.17 18.7 10.55 18
5507 2.0 2.8  240.7 .74 26,0 2.28 4
5508 2,0 3.0 238.0 1.85 4.3 2.8, &
5509 ' 300 2,2 2.6  242.6 1.76 340 2.65 5
551.0 2.3 3.0 242.2  0.8% 9.4 1.54 2




1958

P% no,’

s51l
5512
5513
551
5515
5516
5517
5518
5519
5520
5521
5h22
5523
5521,
5525
5526
5527
5528
5529
5530
5531
5532
5533
5534

Master
List

96,
(96)

140

)

59

7

7Y

3.0

3.0
1'9
108

2.8

2.4

2.0

' 3.0

3.0
3.0
3.0
2.

2.0

1‘()'

2.8
3»0
3.0

2.l
2.7
2.7
3.0
3.0
3,0
3.0
2.1
2.1,
2.7
1.5

242.9
241.3
247.2
2,8.8
2Ll.6
29.9
250.7
257.8
253.9
252.8

"256.7

251..9
260.9

252.2

261.1
259 .9
256.2
252.6
258.8
257.9
261.4.
260.9
263.6

262.0-

48.5
h5.3
3.2
3.7
2.0
17.9
17,0
16.5
19.7
21,7
28.5
217.5
29.9

L5.5
38.1
27,8
22.0
16.7
13.1

5.8

9.3
10.9
12.9

0.40

1.81

0.72
0.62
0.6
5.08
0.80
1.29
.51
3.50
0.53
0.62
0.50
5.35
1.18
1.21
2.03
0.16
2.8lp
2.28
4.98
3.66
6.91
1.39

=

PR R S T S = R

o

10

W W

Vi © W A =

11




o T % T om
5535 63,279 2.3 1,9 269.L .68 -1 5.9 9
5536 2.0 2.0 273.7 ' 0.68 11.2 0.82 2
5537 {107) 2:1 1.8 277.3 5.32 3.9 6.10 10

5538 07 2.2 2.,  280.3 3.84 5.2 L.90 9

5539 103 1.3 1.8 278.0 . 5.71 7.7 6.66 10
5540 2.0 2.3 °'279.2 1.50 11.6  1.65 3
o), R T A I Ik . 6.%9

5l 200 2.0 215,00 0.7 20.0 0.86 1
56l 03 2.0 2,0 7 276.0  0.70 23.0 0.8y 2
S5, .0 1.0 274.0  0.55  2L.9 0.66 1
5505 2.1 1.9  274.2  6.18 24.9 8.35 315
586 2.0 1.0 276.0 0.5 26.9 0.66 1
55L 7 22T 2.3 2.9  267.7 2.78 33.4  3.94 8
5545 3.0 2.0  260.) 0.31 L5.9 0.5 2
5510 2.3 2.0 274.9 0.66  L2.9 1.09 3
5550 21t 2., 1.8 272.8 2.9 Lh.9 3,97 10
5551, 2.0 2.0  275.6 0.03 L8.0 0.08 1
5552 71 1.8 1.5 288,9 1,28 Wr.7  2.37 6
5553 2.4 2.6 22,1 1.72 4.5 2.8, s
5551, 307 2.0 2.0 277.0 0.66 26.0 0,81 1
5555 (67) 2.0 2.0 279.0 0.68 25.0 0.82 1
5556 69 2.1 2.1 286.2 6.02 22,6 8,17 15
5557 .10 3.0 282.0 0 €66 260 0.81 1
5558 2.0 2.0 281.0 0.69 24.0  0.83 1




e S
5559 1,0 1.0 &90.7  0.47 19.6 0.62 1

. 5560 2.8 3.0 286.L 2.4  17.7 2.5 U
5561 2.5 2.8 289.2 =2.73 18.8 3.21 6
5563 106 1.t 2.8 292.8 6.2 . 8.5 .7.89 1
556l 3.0 3.0  254.0 0.20 12.2  0.48 1
5565 . 1.6 1.7 249.8 L.57 5.1 5.29 7
6001 2,0 2.0 29,0 0.9%  ~12.0 0.98 i
6002 2.6 2,8 294.3 5.0 - 8.4 5.5 8
6003 (201} 1.0 1.0 299.0  1.67 - 1.9  1.93 2
600} als 2.2 2.3 303.7 6.81 - 11.1 B8.57 1L
6004 2.1 2.8  30%.7

6.57 -18.4  8.37 il
0

oI =T o

4006 3.0 3.0  307.7 0.62 -24.7 .79
6007 (1731 3.0 2.0 311.9 014 -25.5  0.34
6008 (109) 2.4 2.4,  310.9  3.82 -25.6  4.73
.009 Y. 1.9 317.8 0 3.68  -}0.0 5.63
5010 2h3? 2.0 2.4 312.8  1.74  -36.3  2.69 5
6011 2.0 3.0 314.5  1.00  -L3.9 1.0 2
6013 3.0 2.7 3294 C.47  -53.0 1.01 3
6014 3.0 3.0 329.0 0.31 -}45.0 0.55 1
5015 3.0 3.0 350.0 0.09 -46.0 0.30 1
5016 3.0 2.0 3440 0.37 T -43.3  0.37 1
' 6017 11 2.8 2.2 320.1  2.69 -26.7 3.48 6
. 5018 3.0 2.0 3234 0.82 -25.% 141 3
gl 5014 2.7 2.0 335.2 1.32 -26.1 1.70 3
! ' 6020 W7 2.8 a.s 332.5. 1.16 -22.5 1.52' 2




-9 -
1958 Master Q Q A W, w Y n
Pt no. List A ¥ A P ¥

6021 186 2.5 2.0 335.5 1,28 -19.8 1.50 2

6022 C 3.0 1.0 3327 159  -18.8 1.69 2
6023 112 2,8 '2.5 320.0  5.75  -17.0 7.47 13.
6021, i7h, 2.0 2.1 307.3  6.73 -12.8 8.78 16
6025 ° 3.0 2.0 317.6 0.48 -10.2 0.69 -1
6026 2.8 1.8 320.8 2.16 -10.0 2.73 L
6027 175 2.h 1. 328.7  2.33 - 6.7 2.95 &
6028 26 2.4 1.h 333.5 0 3.19 - 4, 3.84 &5
6029 3.0 1.7 3348  1.61  -12.8 2.11 3
6030 265 1.0 1.5 3420, 2.27 - 5.5 2,60 |
6031 T 3.0 2.0 347.5  1.65  -13.1  1.82 2
6032 1.7 1.6 345.0 4.08 - 6.5 L.71 7
6033 1 23 1.8 348,80 3.96 - 7.7 L.SL 6
603y 1.3 1.8 3510% 3.3 - 7.0 L.l 6
6035 U9 1.2 2.0 351.9 3.21 -~ 2.4 3.5 5
5036 1.0 1.0 354.7 0.49 0.6, 0.62 1
6037 191 L.6 2.0 3547  2.76 .- 1.9 3.10 'S
6030 (116) 2.6 1.8- 356.0  3.97 =10.8 h.77 8
6039 248 3.0 2.6 350.9 0.94 -28.6 1.05 2
040 247 3.0 2.5 347.0 0.57 -53.2 0.82 2
6501 2917 2,0 1.%  316.7 0.53 hr.2  0.98 2
6502 } 3.0 2.0 319.6 0.10 53.8 0.31 1
6503 \ 79 2.8 2.3 323.0 1.2h  47.5  2.76, 8
6501 ( 292 1.0 1.0 325.8 0.55 L6.1 0.99 2

6508 ) 3.0 2.0 330.6 0.4, 41.8 0.9y 2




|

1658 Master

Pt.no. List
6506
6807
6503 1507
6509 B3

Q

L%
.
jod

N
"2 8

2.8
1.3

3.0
3.0
2.0
1.5

2.5 0.93
351.6  1.11
353.7.  1.08
Bée.q 3.85

27.5

26"

L.
3.

1
8

2

L

=

(= B 1 I ¢
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~Table 3
* DATA FOR 32 OBSERVATIONS OF MARS AT FLAGSTAFF IN 1958

No.[ Date |OT | [Ap(in)] Magn. | 1] a D, i 1
1joct 4| 7:u6)316°| 28 | 330 3 he's -824) 2899 1339y,

2 L 1021 |352°] 15 350 | 3] - -1 - -

3 11 | 6:58 [210°] 18 310 1 317" | -895]33%0 {-30%0

n 11 D012 {288°|21-2) 5501 21| - -l - -

5 11 p2:28 |320°] 21 550 2] - - - -

6 12| 9:48 |272°] 21 550 | 3]17"2 | -826]3327 |-28%9

g 12 11zua 302°] 21 ssof2|- ] - |°< -

. 131 6248 j220°] 21 550 | 2 n7"37 -896]3422(-2821
9 13 1o:h9 2718°| 21-24 5501 2| « - | a -
10 VI BT KR TS - 550 | 3 17"l | -827| 3428 |-2797
11 14 12:03}272°] 18 550 | 3] - S -
12 151 6:15(194°|15-18 310 550 f 3f17"5 | -8%7|352) |-27°0
13 15| 9:13({237°] 18 310 3| =- -] - -
1} 15 12:481289°)15-21 310 4] - “l.- -
15 16 [10:531252°| "18 310 | 3x7"6 | 8283620 }-2623
16 17 1 9:531226°|12-18 20}t 57"7 | -899| 3695 |-28%¢
17 181 7:33{186°| 18 410} L n7"8 | -990| 3791 {-25¢3
18 18| 9:581220°| 2 550 | 3| - - - -
19 18 [12:08252°| 21 ot Ly - -] - -
20 19| 9:28{204°| 21.|310, 550 37" | -9%0| 3727 |-24°3
21 19 12:031242°1 21 3103550 | L | - -| - -
22 20| 9:28 135° 18 310 | 4 n8%0 1 -922] 3823 |-2326
23 221 6:531140°1 21 3101 318"3 | -9%) 399, |-2221
2l 22110:281192°| 21 3101 3| - o -
25 23| 5:2L1109°| 21~2), }310,550 | 2 18" | -925| 4020 |-2193
26 24| 5:28{101#| 21 {310,550 2 18"5 1 -926| 4,095 |-2026
27 261 6:13( 94°|21-2) 310 3 18"6 | -9% u1° =199%0
28.| Oet 27 61031 82°| 2l 310] 318"7| <999 ua°3 1892
29 | Nov | 5:35] s5°| 2% 310 319" |-1193 4697 -11°u
30 7| 8:23] 20°] 21 310 3 19"2 {-1128| 4835 | -8¢7
310 22/ 6ai8la2lel18-2 310,550 | 3 118" |-1406 5608 +590
32 23| 6:28/210°| 2l |310,850| 3 16"c [-11%8 57°3 +589
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Table I
SYSTEMATIC AND ACCIDENTAL ERRORS OF AREOGRAPHIC COORDINATES|
MEASURED ON 32 DRAWINGS OF MARS IN 1958 (#)

g

— a—mgagen-t o -
2 Ty w2 A Sp | =W, vy n, | ny
1| -0% | 4085 |1.0{ 3989 | 2%18] 113.16 |145.13 | 26 | 45
3] +1%1 | -2%0 0.8 | 4.BL | 2.48]) 304.9L4 | 376.43 | 52 3
| 382 | -229 0.8 3.3} 2.20] 24,.11 | 307.92 | 57 | 79
5] +2%5 | +226 |0.8{ 3,19 | 2.79| 165.78 | 20743 | LO | Sk
6] -226 | #231 10.8] 2.92°| 2,81 264.98 | 333.85 | 51 4 60
7] +398 1580 {0.2 ] L.71 ] 3.67 182.75]1229.60 | L5 | 62
8] -3%6 | ~0%8 0.8 L.92] 2.46] 337.40 | L14.89 60 3
9| <483 | 4+2%0 {1.0 2.67 | 2.26| 291.149 | 3¢9.L41 | 64 3
10| =299 | +2%5 0.8 3.58 | 2.25) LOO.17 | 439.70 | 71 | 96
11| -2%0 | -1%2 {2.0] 3.70{ 2.8 287.3& 362.70 | 59 |+ 76
12| -098 | -1%2 |1.0] 3.62| 2.56] 283. 349.40 9 | 75
13| +0°%5 | 1929 |1.0| 4.53 | 2.10} 398.29 | /}90.36 8 | 92
Up! +5%9 | =29, (0.6 3.01| 2.28| 218.83 | 281.78 | 43 | 52
15| -098 | +097 1.6 2.96 | 2.20| 273.4k3 ; 348.12 | 4S5 | 69
16| =898 | +3%4L [0.6| 1. 28| 2.41] 191.25 | 237.56 | 28 | 52
17| +398 | -0%2 {0.8|-4.98 ] 2.06] 265.23 | 324.09 hg 6
181 199 | <194 (0.8 4..68 ] 2.26] 281.94 | 34,9.10 | L 8
19| -0%9 | =19 (0,8} 5.36| 2.72] 262.37 | 330.96 6 | 81
20| +091 | +1%0 [1.0] 2.55 | 2,11} 326.75 | LOL.48 0] 91 *
21| +298 | +2°1 [0.2| 5.64 | 3.40] 248.79 | L28.52 | 60 [102.
22| +197 { +198 |1.0 3.6? 2.%8 295.751 369.58 | 55 { 81
2, | -0%5 | 095 | 0.8} 3.02] 3.11| 299.23 | 371.31 | 58 {106
251 <095 | =093 {1.0| 2.7L | 1.55] 3L1.4L4 1 Li1s.2L {12L {161
26| +19 | +098 1.0} 2.49} 1.82 359.Sg L42.06 130 | 182
271 =120 | #+0%2 {1.0}| 2.38 | 2,08} 359.2 uuo.37 131 {173
28| =130 | -0%3 {1.0 ] 2.62| 1.49| 327.25| 399.83 1116 {167
20| +0%8 | «0%2 |1.0| L.OL | 2.1 176.57 | 225.20 | 63 {143
31| +198 | +2%6 | 0.6 L.23] 2.41] 315.40] 392.91 | 63 | &1
az2( +298 | +2¢3 [ 0.6| 5.13| 2.16] 325.99 | LoL.74L | 67 | 95

(%) Successive columns are?
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Mean systematic residuals r,, ry from first approximation
before phase and drawing corrections,
Drawing relative welght W2
Standard deviations G',, 0p for unit weight w = wywp in
second approximatlion after phase and drawlng corrections.
Sums of welghts Tw for all points on drawlng.
Total number of points on drawing measured at least twice (nz).

Total number of points on drewing (nj).




64

“Table 5
STANDARD ERRORS OF AREOGRAPHIC COORDINATES
* AS A FUNCTION OF IMAGE QUALITY

T T JIL-09 [ IIBLTY
5 3.8 2.30 1579.73 1964.94
0 3.87 2.35 2368.37 2939.35
5 4.19 2.72 2571.29 3209.16
5 4.98 2.06 265.23 32,..09

51 L.28 2.1 191.25 237.56

~ Table 6

STANDARD ERRORS OF AREOGRAPHIC COORDINATES
AS A FUNOCTION COF POINT DEFINITION

(o] LY Op | Zwy | Ewy

iy
uo"lss 3. 3.08 251.58 5 1-9 6
.0-2'5 3. 7 2-1-'-6 3372~62, 5912.75 662‘
»,5-3,0| L.33 | 2.52, | 3704.16 | 2226.33 | 958
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Table 7

STANDARD ERRORS OF AREOGRAPHIC COORDINATES

AS A FUNCTION OF LATITUDE

»

¢ T | 5% o, | Swg n
(+60)=-(+50) 6.91 | 3.02 7.40 17.47 11
(+50)~(+40) 8.56 | 3.46 | 104.91| 193.92| 82
(+10)~(+30) 4.99 | 2.95 | 1h2.79| 213.09 66
(+30)-(+20) h.27 | 2.91 | 403.29| 530.36 | 104
(+20)-(+10)* | 3.63 | 2.76 | 960.85|1170.89 | 190
(+10)=(+ 0) 2.79 | 2.28 | 1178.08 | 1385.20 | 199
( 0)=(-20) 2.58 | 1.84 | 1229.80 | 1410.10 282
(-10)-(=~-20) 3.02 | 1.71 | 1581.28 | 1838.51 303
(-20)~(-30) L.12 | 2.32 | 1365.58 | 1654.90 295
(=30)=(-40) | . L.95 | 2.46 | 998.69 | 1289.67 | 201
(-40)~(=50) 4.95 | 3.50 | 495.87 | 690,06 | 122
(=50}~{-60) 6.50 | 3.5h | 260.08| 100,36 97
(-60)-(~70) 8.18 | 5.97 16.77 | 28.59 7
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Téﬁie 8
EXAMPLE OF OUTPUT FOR POINT NO. 2001 = ML 20 = JUVENTARE FONS

Point 2001 Ty o= 1.2 T = 6295 Ew, = 3.50
Ty = 1.0 F,, = -326 g = 151
N8y 8, W, B aqp 8, Wy Dr.
6200 .2 "IS ohs ”L‘-os oo “09 a?o 25
62.0 2 0 =5 .62 -2.7 .0 29 .79 26
60.5 -2 -2-1 073 "3-1 oO Q5 085 27
62-9 “.2 oLl. 088 “)06 .0 "2.0 09)-‘ 28
68-6 .8 L 1 .27 “302 oo aL'- 052 29
62.8 -.2 2 W51 ~1.9 .0 1.7 .71 30
01Qy) = W1 §(Qy) = .00 G, = 1298  Op= 1229

£, = 0371 £¢% 0%l

The entries are as follows: ‘

1st. line: Mean value of point definition Qx, welghted
mean Aj sum of weights in A .

2nd line: Mean value of point definitlon Qv; welghted

meen ¢; sum of weights in¢

Successive colums give: longltude corrected for phase
effect and drawing error in A, residual of Q,
residual of A, welght wywp in A; latitude
corrected for drawing orro? in rosidual of Qu,
residual of §, weight wyws in 4) drawing number,

Last two lines give: standard error of Q@,, standard
srror ol Q, standard srror of A, staﬁdard error
of ¢ (both for unit weight probablo error of mean
A, probable error of mean
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Table 9
. DATA FOR TRANSIT OBSERVATIONS 1939, 1941, 1958. (&)

(1) (&) (3 (L) (5) (6) (1)

Year Date N, N, I o AA
L1939 July 2 15 8 L - 5.5 0 + 0%6
-  July 27 8 5 L -5 0 + 1.4
- ,Aug 8 6 1 3 ' 0 +1l.h
191 July 17 11 9 1.7 - 3.0 =~ 1%0 -L8.2
- Mg 11 5 1 4.3 0 =42.3
- Sept 22’ 22 8 2.5 - U - 1.0 -17.2
-  Sept 23 13 12 2.5 - 3.0 =~ 1.0 -16.3
- Oet 5 7 b 3.0 +1.0 - 5.0
- Oct 6 9 3 3.3 -3.7 -09 -1.0
- Oot 9 5 6 b.0 - 4.5 0 -1
- Oct 10 3 3 2.5 0 - 0.1
- Nov 13 to 17 12 13 4.0 - 0.9 +28.2
1958 Oet 20° - X 2 4.5 0 ;aa.e
-  Oct 23 15 ) 2 - 2.5 0 éo“u
- Oet 26 L 1 3 0 -18.2
- Qct 27 57 I 2.5 - 3.5 0 -17.4
- Nov i 11 2 3.5 0 -11.0

(#) Ny = number of observed times
N, = number of derived pginta
I = image quallty
0A & reduction to true meridian

AA = phase sangle in longitude *




Table 10, AREOGRAPHIC LONGITUDES FROM MERIDIAN TRANSITS, 1939,

. 1941, 1958
1958 - Date A an A Dascriptien Rem. .
no. —
1001 L4l Sept 22 0%2 15 South point of .
. - Sept 23 358.4 Qg 35993 Fastigium Aryn
58 Yov L 358.5 11
1002 L1 July 17 (350.2) 7 Centar Sinus wal/l
- 3ept 22 0.2 154 358.L4  Meridiani
| - Sept 23 358.5 9
58 Nov L 358.5 11
1003 L1 Sept 22 3.9 15% - Center following horn
- Sept 23 1.2 9 of Sinus Meridiani
1005 L1 Sept 22 {6.9) 7} . Following point of w=1/2
- Sept 23 L.2 9 Sinus Meridiani
1004 L1 Sept 23 3.8 9
1009 LY July 27 (354.2) 7
1010 41 Sept 23 (7.6) L
101L L1 Sept 23 (10,4}

1022 39 July 26 (3.6} 20
1 } 36.1 Arcmatum Promontorium
0

1025 39 July 2% 1.7

105 39 July 26 58.0 10 _ y
57.5 Mouth of Baetis
- July 27 5.9 8§

1056 39 July 26 60.9 10
2 v } £0.1,

Mouth of Coprates |
- July 27 5.8




T

1958 Date A
0.

1061 39 July 26 33.7
1502 43, July 17 (351.5)
-~ Sept 22 2.1
- Sept 23  359.4
2001 39 July 27  62.2
2006 39 July 26  70.8
- July 27 (74.7)
2012 39 July 26 85.1
- July 27 (93.5)
2074 39 July 26 97.6
58 Get 26 106.5
3008 58 Oet 23 122.7
- Oct 27 122.6
3009 41 Auwg 11 129.3
3010 58 Oct 27  125.4
3011 58 Oect 23 126.3
3012 58 Oct 27 130.2
3015 58 Oct 23 129.2
- Oct 27 133.0
3085 41 Nov 1318 179.4
3050 41 Nov1318 {171.5)

69

2

10

15

h} 122.6
17

19

19

x

- Deseription

Rem.

359.8

72.1

1
} 87.9
3

LLS 131.1
2

7

3

Arometum Promontorium?

North peint of follow-

ing horn e¢f Sinus
Meridiani

Juventae Fens, center

Conter of Melps Lacus

Center of Noctis ILacus

Center of Phoenicis
Lacua
Preceding point of

Sirenum Sinua

Following point of
Daedalia

Center of Sirenum Sinus

Following point of
Sirenum Sinus

Center Sirenius Lacus
Following point of
Sironius Lacus

Following point of
Mare Siramm

North point of Titanum
Sinus

(1)
wel/ly

wsl/2

w=l/2

- w=l/2




]

Eosilang
[ A

1958 _ Date A
N0,

LOO2 4 Ock 9 192.5
= Ot 10 (190,51}
. Nov 1148  189.7
O0% L) vet 9 195,95
- Qet At 196.2
- Nov 1l 19).b
Loos Iy Oet ) 199,73
» Yo L3100 200,08
1010 441 6&% 9 199 .0
-~ Nov 318 20005
LO12 Lt Oex 9 il .6
- Ueg U 19045
- Nov 1418 i'74.0
58 Get .40 Juecd
WEY-27 L) Nev 2328 {2187
W20 Ll Nov il 2065
hors Bl Noviieid  214.9
LG3E 41 Ock G 3.2
« Nov ii-18 232.8
LEGE N1 Oet 9 {4940}
58 Oet 20 192.7
huet 41 Get 5 (234.0)
- Nov13i8 (232.9)

70
n A Deseription Rem.,
5 Praceding point of
27 191.3 Leestrygonum Sinua w=1/2
f
5
37 195.5 HNerth point of Rasena
7 wel /2
3 Neeith point of
, 199.8 ‘
7 Laestvygonmm 5inug w1 /2
5
199.8  Lagstrygonun Fretwum
7 w=l/2
g\‘ .
3\ 192.7  South point of' Rogenna
't wl/2
) wel/2
R Noeib point of Eridanis  wal/l
f tiouth of Draconis cenal wwl/2
) Prarading polnt of wnl/2
Gumar Linun ’
P24 Contor of Ifollowing lobe
{(2,1.1)
] of Gomer Sinus w=l /Y
A0 Coenter of Trivium wsl/2
123,
1 Sharontis wzl/2
3" North point of Gomer wl/2
233.6
S} Sinus w1/l

s ik




i
|
1
|
|
|
|
|
|
E
|

- Nov 23-18 (244.9)

-1958 Date x' n Y Description Ren.
no.
5005 41 Oct & (281.2) 7 w2l /2
oot 6. (25.0) 2| 247.5 Following point .of /2
- [] . . ¢ . 1
Cimmerium Sinus
5 we1/l
L

5020 41 Oct 5 (259.0)

5532 41 0et 5 (275.58) 4

6023 L) July 17 (318.5)

6024 43 July 17 (31L4.0)
627-B 39 Aug 8  336.:

€030 - 41 July 17 343.2 11
5032 U1 sept 23 (348.5) U
6035 L1 Sept 23 352.8 ¢
6036 L1 Sept 22  356.1 15

6037 41 Sept 22 386.7 18

6509 41 July 17 348.0 11
- Sept 22 (354.8) 7} 352.9
- Sept 23 354.3 9

SAF 60 41 July 17 (317.0} )

(1) Not consistent with 1022, 1025.

North point of Syr- wsl/2
tis Minor 4 /

Nepenthes on Moeris wel/2
Lacus

Preceding point of ww) /L.
Deucalionis R.

Tip of Harmonis Cornu w=l/L

Mid-pt of Sigeus Por- wml/2
tus

Preceding pt of Edom wwl/2
Edom Promontorium wwl/2
Following pt of Edom

Node in preceding horn
. of Sinus Meridiani

Center of preceding
horn of Sinus Meridiani

North p! of preced- wwl/2
ing horn of Sinus w=l/2
Meridiani

Proceding pt of wl/l
Sabasus Sinus




